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1^-8: is) 7)^- 7}^ 1-f-iHH c^a(Blu-ray Disc Writable Once)^ *m 
H ^(DM: Defect Management) ^JsL^I 7l-S-«j-^ofl ^tb ^lt}. 

i^H^ OSAMM ^olH TDMA ^ TWAM# ^^ji LIA<Hl 

I DMA <3^# ^^>H ISAvflofl ^. ^oiH IWAM* ^ 

#71 TDMA^l ^ TDDSsq- TDFL* 71-S-Sj-JL WAM^ DDS^i TWAM 0 )] 
cf. cflo}E^ c^H7> <&±r ^-f^fl^ <yc-flo]EAl £^ WAM* TWAM <J§^°fl 7l^- 

*>J1 TDFL ^ TDDS* TDMA <3 <^H1 71-S-fM}. ^H7> ^-f <H]^- ^^0]^^ 

WAM* TWAM^l 71^-sVji TDDS^f <3H5j7> ^7>=1 TDFL^- TDMAi-fl °fl 7l^-*Vcf . c-fl 

o]e^ 7 ]s. * ol ajE ( e j ect )X| ofl ^ ^-7] 7}^ TDMA ^ TWAM^ il# I DMA, 

IWAM <g^.°S ol^^H 71^-^cf . 

£ 3 

^-71^- nfl^l, ^^H, BD-W0 
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13] 7]^- 7>^*V ^-71^- nfl^o^ c^rfiE {DEFECT MANAGEMENT FOR OPTICAL 

DISC WRITABLE ONCE} 

£2^ ^«V^oi 71] 71^- 7>^*b l-^-eflo] c]^3(Blu-ray Disc Rewritable)^ 4*1 

5L3^ -g- 4^- #^-eflc>l c]^ 3 71^-^^ q&)-\£ £^ 

£5^ TDMA 71^-wJ-^^- £.^3 O.S H-E]-^ £ig 

£6^ ^# elM<H(SL) i^fl^H DMA Uofl-i- 4^ E^ 

£7^: ^°1H DDS Efog^ 71^- Efolnl ^ 

E8-& ^oll TDMA/ 1 DMA ^iL^* M-b)-\H £^ 

£9^ lHg<Hl I DMA ^ -M|<H $ 7l#w c v^^- uj-Ej-vfl 

5.10£- I DMA 5] 71^-wJ-^^- JE^o.^. i^-e^ £ig 

Ell^ IDMASf <#7fl€ JELeH*- ogoicq 7l s.o o v^^. £Aj?jo s 

£12^ DMA Bf^Sf 71-1=- E}-o)nJ ^-^3. u^vfl 

E13£r ^<>1H TDFL/TDDSS] £^3-5-5. M-E]-^ S.^ 
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£14^ ^<HH IDFL/IDDS^ ^ 3] o] e y 0 Vl £-§- £^-]^o S uj-^ufl s.u] 



10 : fc]i3 11 



12 : VDR 



13 : 9&3.tf 



(Defect Management)!- ^ 7l^*>^ ^jy. 7 |s.Hj-^oil 

m^g ^^7]. ^S.^ ^ 7 )J|L nfl^ojj ^ ^ojcf. 

t Afls^r JL^S f7l^ Dfl^l(HD-DVD), <^1# #<H Ir-f-elM c^H(Blu-ray Disc) 

7} 7fl^-£]ZL Sat)-. 

*Hltfl HD-DVD 7l#o] tq^3(Blu-ray Disc)^ 7l^£| DVD# ^^*>7fl ^ 

7>^ ^lolEil- ^ ^Hlcfl ^-7)^- ff^o.^ eefl^l o)d\) cfltb ^1^1 a§ 

^ 7]^x>oj:ol ^sqji oicf. HD-DVD 431 &^o) ^z]}o) r)^=i±: 650nm s}-^ 3 
4| eflol^i- A>-g-^ ^7fl^ DVD J±4 ^ S^tl: 405nm^| ^*H3 e)M*l* *>-g-*V*l , 
O.lmm^l 7l^-#* 71-^1 -^^1 1.2mm, 3^ 12cm£] ^fl2] DVD J±i} 
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*l*lfe 7fl^-^(NA: Lens Numerical Aperture)°l 0.855. ^^3^ fV^ ^ofl ^ 7 fl2] 
^mtl- <a- = Sr 4# 71-s. ^-f cfloiEil- DVD Jicf 

711 SMI ^ ^4. clia^ 7fl^-#o] ^ nV3. ebs^^s dvd^I ^.tiV 

£ 0.32 ym^ nfl-f ^^t}-. °1 7l## °]-g-*IH ^- j= gj-o] tL-i- n]-=. ^ o_ 

DVD*, CD* ^5}o) tL^cf ^^>t1) HHp-E: ^M^-I- ^ &t}-. «) 

1=1 5-^.2. HH^ S^SJ ^-f ^7fl DVD4M sflOjSKii MPEG2(wl^i), 
AC3,MPEGl,eflol^2(^ti|j^) -f-o] zLtfls. Af-g^l nfl^l Jl«t^.E SEtb dH 

Jl^^ 0.5. iLJL^ ^ SI^ HD-DVD ^.e^ol ^ ^ 7->-g-£l^ tfl^jJ- 
£-^1 DVD t^iioti cflolEi^ 71]^^- ^ oicf. 

A o V 7l #^-Eflol C^H<H) 01 °1E1# 71 *5T>71M- SE^r 71*^ 31 o^* ^fl^M ^ ^ 

71* ^^^-^Hi^ s. 1^1 uv<4 ^oi ; ^^(10)^1 ^IJl-i- 7i* se 

^fl^^>7l ^tb ^^(11); #71 ^<3(ll)°-i^E| *#£l^ ^ A]Jl^E] 

^]s^5l^>7l VDR( Video Disc Recorder) *}^(12); sq«-5.«.El <£|^sl^- 

zl ^s.^r ^sH, #7l VDR %%^\7] ^ ^^Dl(13) -§-°l S^t}. 

#7l il-8: ^71* 7}^ Ir^-eflol c1^H(Blu-ray Disc Rewritable)^ 7l* ^ 7fl^# 
*1* ^^4. 

#71 ^7l* 7}^ -i-f-SlM Ti)iH(Blu-ray Disc Rewr itableHl^, £ 2«fl 
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w>sf ^-o], s]noj cg^ (LIA: L ead-In Area)4 ^(Data Area), nelJi 

sl = o>o. eg <y (LOA: Lead-Out Area)<>l ^£|JL, #7l cflo]E| ^ 

^<cH1tt, °1M ^^(ISA: Inner Spare Area) *r °>-^^ <3<*j(0SA: Outer 

Spare AreaH ^M 0 ! A 7 A Hk^QA. 
<23> # 7 J ^-tq^a #*l£] VDR ^1^U2HH^, S>l-« oj^ d| o] e| 1- 

<?i!3^ ^ ^Str ^ , 71^-3711- ofle^^ l-s.(ECC Block) # 

$H tfl-g-S)^ #ei^Ei (Cluster) clM^S- 7]^>7fl 5^3], z. 2^1 5^1 

tr 4sf ^olEi* 7l^ r ^ 5L#, #7l tiHEi ^ofl o|^jH ^7fls>^xl 

^3 ^H^S, #71 <3<3, 1"<H °1M ^(ISAHl tfl^fl 7l^>^ 

Cfl^l 71^-S-^ oJ-frB], #71 r-flolEi 7l^3f #SAl, #7l t^B 

<3$H cH*V 7l 4**1*1 ^iLsq-, #71 ^2lH tfl*fl 71^.^ #el^Ei ^si CiHEl 

1- ^^*>7l *ltr #3 ^iL«, A o v 7l e] = <y <^^oll cl^B E)^B(Defect List)3. 
7l^.*M ^#*r7fl ^tf. 

<25> ^, #71 ^71^- 7>^ l-^-Sflo] Cl^a.^ C-flolEl <g <* ofl u^E <g <*j ^flS}^ 

II ^B <3^H1 71^-^ #e^Ei tiHEi-I- #7l cg^o,] cfl*fl 

*H 7l^>ol ( *fl^*|- ^A]ofl^ # 7 j tfl^l^ 71^-^ C^ojEil- ^. 

C-flolE^ 71^ ^ -2L^» «J-7l^- ^ 

<26> *l#* r *lfe 7fl 71^- 7Hf*V ^eflol cl^a^l tfl*IH ^^^o^, ^ 7 ]s. 7 ].- 

tr ^^3^1 c^B ^Bl (Defect Management)^ *1jBl#©1 , 1 
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^71^- 7>^*> Ir^-ellol z)^ELQ°] fl-^^ <3^, 3]-iL^ 

<28> *V^S] t£ Cf^- f^7^ CflolE^ 131 7]^- 7>^^V -g-f-SlH ^ 

BB ^ & ^B ^5]^4 ^B ^e^B7> 71^-^ ^- 71^- nfl^S 

<29> ^ S ^^7l^-o] l\}o}B]^r IS) 7)41=- 7>^*V 

3tb ^B ^B #5} ^B7> 71^.^ ^-71^- nfl^l- *fi^Hrtil olcf. 
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oo> M. ^ c^ie o§q^ ^ # ^ cgc*^ ^-tjl^, a o v 71 3.3 <g«ifl°fl 

3 7)^- 7Hr <8«W cfl^ 71^- #3. £Al«Hr 7l^fi ^^.1- ^71 ^e)^J±2]- 

t)3«B ^e^iL 

<si> 5Etb ^-71 ^ DDSSf ^-e]^ 7)^£l^ 3* 

^-^^.S. SJ-fe IS) 71^- 7>^t!r ^71^- nfl^o} C^H #e)*<m ^ °1 
<32> ^S^Rr ^ 71^- 7>^ <g <^ ofl cfl^- 7 ] 

A o V 7l ^rSl^^^r #7)^- nfl^ofl^ 7)^0)1 ^ *j 71^7] ^ *V *fll^e) <3 *)" , 

* ^-^j^S IS) 71^- 7^fl ^-71^- nfl^ol^. 

<33> S fV -g- ^r^^]^ #7l ^2^5^^ ol^HAlofl ^2^-^^^^ 3) A] ^Sl^i* 

7)^1-7) ^fl <^^ol ^lo^ ^ !S) 71^- 7>^th ^"71^- nfl^o)uf. 

<34> t£*V # 7 ) S.^ o. ^^ 7 ] 15) 7)^- 7Hr*V #7l^=- t^o] cjsflE 

^el^^^r, ^rf)H ^rS)^^ 7l^ TDDSSf TDFL5. °l-¥-<H*lfe TDMA 

DDS^H -g-^sj WAM* 7l ^-sl-71 TWAM <3 <3 , IDDS ^ IDFLS. °l-?-<^l^r IDMA <3 

4 IWAM ^f>}JL, 7}^ 1L^£ 4|°lEl« # 7 )-l=- nfl^H nfl ^ 3| 
o)B eH^HH A)-g-^l ^^s] t^e ^ 0 v 7 ) TDMA TDDS ^ TDFL ^ 
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<*ofl 7]^-s\jL, o^e (eject) *H1 <#7] TDMA ^^.s]- TWAM^iLl- I DMA ^ IWAM 

<$<*SL3. ol^^H 7]**rfe 3* *Vcf. 

v)^=L2) 3 = <3<aH i DMA <£<3* ^-* r JL, ISA<3<*M1 IWAM <3^-§: 
JL, OSA <gsH TDMA ^ £ TWAM <3<3# ; 3H3» #71^- nfl^ofl nfl 

^HHB EH D <HH A>-§-^ofl ^H^iL» #7l TDMA 

TDDS ^ TDFL <3 <^M1 WAM TWAM <3<^H1 71^-^, oj ( e j ec t ) *H 

a 0 >71 ^a]o} TDMA ^ TWAM ^iL# I DMA ^ IWAM ^.2.5. °l-^>c^ 71^-^ 

^^H^ el^o] <3<*ofl I DMA 2048#e^E^ f^sM 7l^-^>ZL; ISA ^^<H]^ 

ZL ^-^.j^ 1024€"5 : liEil- th#*H IWAM <3^* tlr^SH 7l^K2 o]o^ ^u)a] 
cfl^lKLinear Replacement)* ^Htr ^(Spare Area for L/R)* ik 1 ^*}^ ; M * 

A>ol^s. ^ OSA <g^£| ^H^ofl e]u|o] tfl^l* <HfV <3<3 

(Spare Area for L/R)* t^^M , TDMA 4096#£i^E|^- ^^>^ TDDS 

^ «^^^7> ^7>^ TDFL* 71^-^ji, TDMA <£<^H1 °1<>H 2048#el^Ei^ TWAM 

^r^H DDS^l^i WAM* ^E]*r^ 7l^-*V o_s 

^-7]^- a]-^ ^-o] o) - 1 5| 7 ]^. 7}^ ^- 7 )JL nfl^o] ^ 

El u o V ^* ^^-^ A oMl^l ^^^4. 

^^H^ tq^jE ^B^iL^ Jl*^ ^ell- 71^^ DDSCDisc 

Definition Structure), DFL(Defect List), DMA(Disc Management Area) rfl-g-^H 
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I DMA, IDDS, IDFL, IWAM, TDMA, TDDS, TDFL, TWAM<>1 333:0. #7] DDS, 

DFL, DMA 5)- %v^| A]~g-<gc}-. 

IDMA^ t^B ^£]^17} ^b 7]^-s]^ 'Interim DMA* <3<3°M B^^l ^ 
(LIA)ofl ^-^sl^L IDFL ^ IDDSB °l-¥-<H*13-. iDDS^r ^B ^e)^li(DDS)7> <y*lB 
^^•S)^ 1 Interim DDS' °1 °1 IDFL^r t^B ^3 ^B(DFL)7> <3X\g_ ^£\±= 'Interim 
DFL ' S.*] ^7} I DMA <g^H 7l^-E]^ ^iiolcf. IWAM^ WAM^B7> ^^-S)^ 
'Interim WAM(Written Area bit Map; 7)^ #s]>iEl# «lB(bit)B 

S^tr ^B)'<>H ojui ^311^ <3<*(ISA)x-JH ^slJl TWAMtt WAM ^B7> ^b ^ 
#3tt 'Temporary WAM'^JI o>-^E) <3 <*j (OSA)i-IH TDMA^ DMA ^B7> 

•9*1 3. 7i^-S)^- 'Temporary DMA' <8^°M 0SA(0uter Sapce Area) iJH ^S\JL, 
TDDS3" TDFLB 0]=^^^, T DDS^ ^B ^ ^B(DDS)7> z\^S\±r 'Temporary 

DDS'^ji TDFL^r tq^jB ^B(DFL)7}- 7-^5)^ 'Temporary DFL'B^i -#7l 

TDMA <3^H1 7]^£]^ ^B^tf. 

tr^S, ^<>1HB BD-RE3 n>^V7>xlB DMA7> DDS^f DFL* Bf-£}J1 ( DFL^r 
3 SflBsl, Ei n] Lfl o) b\ # BW 3 }, <3B£)7> <aBe) Efo]^- 7l^Kr >iEfl o] ^ 
PSNCPhysical Sector Number)* B^rtr*}. SL(Single Layer) t]^3-<£ ufl DMA^ 32#ei 
^« ^r^JL DDS^r l^e^Ei, DFL-&- 4#e^Ei# 3*1, DL( Double Layer) 

t^H^ ^-f fe- 8#ei^Eil- ^^-tij-^cf. 1#e ^ E ^ 32^ E^(a^ 32B5flo])^ 0^0] 
*lJI 1^]E^ 2048«>olB^ ol e-oj^lcL. ^-jib BD-RE°fl *| ^ DDS7f l^E^E^ ^3= <g 
^ f^H ^1 ^-g-aj-jL M-n]^^ cfl^ ' Reserved 'B 01 ^°V, 

^^H^ DDS(TDDS,IDDS)1- #ei^E^ ^cJ-ofl °] ^ a] ?1 Ji #e^E^ Ajj= ^ 
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DFL(TDFL, IDFL)* ^^^^-^ WAM°1 DDS°fl S>JL ojs]. ^-o] WAM# DDS°11 
a-1 7l^-*H, oj^Hsq- A}-g-^ DDS1- IDDSSf TDDSS. ^1*H ^ 

<41> £3^- ^o\] 12) 7>^tb 7l^<^ ^ * 

^ £^°^, s^^tl ^^(LIA: Lead-in Area), 3He1 <^ ^ (Data Area) , 5]^ eg 
^(LOA: Lead-out AreaW ih^s^ , #7l HH^ 9§^si\ *\*f- ^ ^*EH1^ ^u-] 
^(ISAO)^ °}+T% ^(OSAOH 
<42> s^coi cg^oil^ DMA2, 1 DMA, DMA 1 <$<*o) ^ ^S\o] oiji, ISA0 <8*Hfe IWAM, 

sl^^ cfl^fl (Linear Replacement )« fltr ^5jH ^^(Spare Area for L/R)°l 
^Jl, zl AjjE^ ^^(LSN)7> ^7l3KLSN=0)AS^fEi s|^3JKLast LSNH1 

°)*L7)77}x) ^^o] ^-tg-slr}. ZL^\JL OSA0 ^-&| -PSN^a. 5. ^5} 3 7l^-(L0W) 

^tr <8^°1 ^^7l^-(L0W)^r ^ ^^(Area Assign for L0W)£r 

L0W« ^}t\. I0m ^*Rr $\*]A A^JL o]6\] ^ Last.LSN SE* 

<43> BEtr, 0SA(H|fe iiH<H tfl^ll* fl* (Spare Area for L/RW 

TDMA^f TWAM ^ ^ °1 z]-zj- ^-SH oicf. <*| 7 )a] TWAM <£^£- 7l#*r Wr^r £ 

°1 DDSS^fEi WAM# -g-s^H 7] ^^o]t^ ( e) = o}-g- <g <* (L0A)<H]£r DMA3, 

DMA4 <£«W Zf^f t^^M 
< 44 > £3 oil q.E^\fl »VSr ^olH^r IDMA^l 2048^^ , IWAM ^ Spare Area 

for L/R^l # 2048#£l^Ei# t^SrStfi.^ , 0SA0 ^^-8: M * 256#ei^E^l- ^-^>^^ 
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4096#s]iEi , TWAM ^oflfe 1024#ei^iEi # ^-^sf^icj-. 

S1*H o^ofl 7l^tb4. cflolEl ^^J- 7] (Normal 

recording)(Casel)Sf °1 (Normal eject )(Case2)5. M-^cf. 7 ]s.A)ofl^ 

°fl# 1"^ 20Mn>cf ^dlolBf x^E.?} <&±r 3-*MUpdate#l)*r 7} 

^Hl WAM* £^}ZL o] t£^s} WAM# TWAM ^^^1 7l^H £tr ^ nfl oj DDS ^ 

TDMA <3<3°ll TDDS^ ^-Hf-tr^r. c]S)e 7 } 5^ 3-f(Update#2)<H)fe «fl^ 
» eH<H tfl^l ^ (Spare for L/R)°.S. ^rTH 7}^}JL zl)o)z\ 7 }^°\} tt^ WAM* ^ 

TWAM 7}^}jl ^7} t^B ^lHel7> ^7\Q TDFL* TDDS^ TDMA<3 

<*ofl 71 ^-^cf. 

<46> cflolE^ 7l^-o] ^£lJ7 ^aJ-^o] ol^B7> TDMA <3 7]^-^ ^ 

iL(TDDS,TDFL) TDMA^JsLl- I DMA ^-7^ 7l^-<s]-ZL TWAM^l ^^1 ^ 

il# IWAM 71^-^cf. o]s]. ^-o] ^a]^ TDMA ^ ^ TWAM I DMA 

^ IWAM ^JLS °l-f-*H 71^1-711 ^(LIAH] 3^ DDS % DFL, WAM 

^S.7> 7l^E]^5L tq^a 5.^ 3:7H ^ A] ^ Ji# Sj^€}- ^ Olj7, TDMA <3 *j °] 

S(Full) -S-Bfl<Hl S^SHa* nfloflS ol^jHAHln> 1 DMA ^<^H1 DDS^iL* 7l^ ^ & 

711 ^7} 7}^}^ o]$o] olcf. 

<47> -£5^r ^<Hl^i TDMA f^t M-^^fl TDMA <8SH 4096#e ; | ^El-I- 

lr^^JI , dl ol E-] 71 ^ A] C-ll Ol E Ef O] nj p ]_tf TDSS7> 7] ^-5] ^^7} °}^-0] 

^ nfl^cf TDFL°1 71^-g- Bcx^ji ^cf. Sl^H TDFL ^r°l^ it^A E j 
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4#e^B^>x] 7>^€ ^ °J— °1 , °H TDDStt l#e)i£|3. ZL^^r j±c*] 

^ZL S^cf. t^H. o^B^-H^ 3^<=H 7 ]s.^ ^a]o^ TDDS ^ TDFL-g- I DMA 
IDDS/IDFL5. 7]^}7]) £5«M TDMA oflc^ 71^- 

£ +PSN 71 e|M<H 3H ^ (Spare Area for L/R)£] ^o]^ 

-PSN u 0 v ^r°-5. 71-^4. 

*1^H ^^tb «H nj-s.^ t)^EL ol^jB^l TDMAofl 7]^ IDMA°fl 7l^- 

7>^€ *r SI^-^, -E^M +PSN «oH^S. ^l^*!) ^H?Rr TDFL^ 2^z\+B\£_ 0)^0] 

E6-£ # 5l|°H(SL) i^^oflA^ DMA 0^) = q-Ef^ £^°lcf. £6* # 

S*>^ DMA SL cjial^i 327fl ©e^E^ ol-f-^*lzL, DDS-& #^2) 4#e^E^ 

°fl l#s^Ei 1^3. ti>47l^-£l^ > DFL^r 4#ei^Ei #^3. % 77flsl DFL°1 4^ «VM. 

=H 71^-^Cf. <^7lA^ DDS7> -Jd^-ofl SLJ1 =L o]*ofl DFL°1 7l^-Sl^ 3.*£-£ $X 
^M", ^ St^^Mfe DDSS ^^ofl ^F-ZL zl SHI DFL^r 71^-^ ^ ^cf. 
°H tflt!- 4H <>H SM £7^: DDS Ej-ojiJ. 7l^- 

£7£r ■& tf^^M DDS Ej-OjjB}. 7]^. E}olul ^.g. £i^O S ^ , o] iffl e 

(event H t^ef DDS-& ol^^-sf^ 7l^-^-# iL^^c}. ^ DDS-b 7l#^ IDDS^ 

7>*H DMA ^^ofl 7l^>zi, ZL 71^- Efolni^ DMA ^-o]( fi ii- in function) 
ofl ^Tl^th o}7H 'DMA fill-in function*^- t^B. ^iL^l 71-1=- eH d J^- ^^j 

H #Bj» Q±± ^-f (Non DM), Hlo^ <3^ 0 ] #(f u ll) ^olo^ c) 
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o] &z\7\ ^7}Q ^-f (No more record), IDDS/IDFL # 

(full) #3M<>H el c^e #ej7> *7>«- 3-f(No more DM)ofl DDS/DFL ^§Ji# 

DMA <8«H 71^-^-* ^MW. 

IDDS^ ^-71 5E4» %i-S^>^ 7l#*r «>s+ ^-o] ^cflolH^l ^if 5£^fji IDDS 
^ ^ ( I DMA <8«?HI 71^-5)^011, ZL 71^ Efol^^ C^H^l ol^lEA] 7]- ^cf. ^ t v) + 
a ol^EAjo)]^ TDMA ^^Hl 7l^-Sl<H Sl^r 3*4!^ TDDS1- I DMA ^^l IDDS3- &7H 
£l*Htr. TDDS^r IDDS^ ^^*V ^^2f 7}*}v) TDMA ^^l 71^-3 

-H, ^l~g-^ DDS ^1±» 71^-^711 514. 

^Bl*V^, 3E-7<H] M-El-^ w>sq- Qo) £ ^^^l^i DDS^r 3^^-^ Efoj-g- 7>*H , DDS 
^ IDDS TDDS7> z^zj- ^sJjl DDS^f IDDS, TDDS^ 71-1? tflsfa^ ^^7> vfl 

31^1 ^olcf. ^ ( DDS^ DMA 21*1-51, ojaiEAloil^ IDDS7> 7}^S\v\ A>-g-^ofl^. 

TDDS7V 71-^-^ iLa}^cf. 

^8-8: £ ^<H1 trj-^ I(T)_DMA ^il^-S, s.*l DDS (I DDS, TDDS)« M-Er\H JE^ol 
cf. -a^tr y }2r IDMA^r TDMA^ ^f^S ^ ^iL» #7ll € DMA 

tt 32^B\S. ol^-ol^l^cfl, o^H f^o} AjjE^l DDS# a!^.«.b1 °1 ^ 

71^1 DFL^- *H3th=r. 

IDDS/TDDS^ IDMA( Interim DMA) ^ # #HflZL( Interim DMA and Spare 

Area full flag)S. lw r °lB« , IWAM^} ^^^^.(The first PSN of IWAM) 4« r °l 

— . IWAM ?§J±(The size of IWAM) 1«HH, TWAM ^*l^Jt(The first PSN of 

TWAM) 4M r °lB* i^-*3r^f. SEth <>1M ^*l^iL(The first PSN of Inner 

Spare Area) 4w r °lB, °H i*H a}o]e, ^(The size of Inner Spare Area) 
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1«>o1b, o>-fiH ^*13l±L(The first PSN of Outer Spare Area) 4aV°lB, 

°}-f^ A>o]^ JgiLOrhe size of Outer Spare Area) 1«HH, TDMA ^ 

2\ ^l^HCThe first PSN of TDMA) 4H r °lH, TDMA a>o)^ ^_!i(The size of 

TDMA) lafojE-i- i^-tr^f. 

^sf ^-ol TDMA^^^ ^l^r Aj-ol^, ISA ^ 0SA<8^ ^^l^f *Ws, IWAM, 
TWAM ^l^r a>o]^ IDDS/TDDS7} 5E.W_°S*| *fl# 7l^.^7li4 

S^l^f ^<*-8: ^ ^711 £t}. 

IE*h OSA^I ^l^iLCThe first PSN of OSA)^ f^l-s. <3^(Area 

Assign, for L0WH 7>^^ 0.3. ^"^M nfl-g-ofl LSN(Last LSN)°1 tfl-§- 

• £9^ ^"71 JE8°1H 7l^tr t^^l nr€- I DMA ^ <3<3 # #2fln^ 7l# 

a o^^r M-^t\S lw>olH^ zj-z}-^ «1B« ^*r$i=r. 

wlH(b7)^ I DMA <3$H nfl xfl^cj.. D 6^r IWAM q o] nfl ^l^^cf. b5fe 

TWAM #^ ^ AH^SIjI, b4^ TDMA <3 <3°1 nfl ^)^^c)-. D 3^r 0SA1 <% <3 °1 

#H °fl ^l^SlJKSL c^HSj ^-ffe Don't care), b2^ ISA1 ~-<£ ufl ^igs)^ 

(SL cJiHSj Don't care), bl^r 0SA0 ^^o] ^ nfl ^^£]ji, bO-b ISA0 

£9°fl uj-E}^ tij-sq- zj-o] DMA, WAM ^ <£^<£| # l-eflzi» ^^o_S.^i 5.3 

^ -£4*11 i4tq-vfl igj-^o} c]rf]H &?J\^£.2) 7l^-^^o)l _2.f?-7> *1H^- ^ ol 

tfltb DDS g DFL ^^tr 7l^- ^e] 
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£10^ ^oflAi IDMA^ 7l^-« 0 V^^ q-Bj-^ £^o}cf. iDMA^ E)I=<?] <8*H § 
^SJS-^H 2048 1- &i i Ell- ^-^V^cf. IDMA-b 7]^ cjia °HHaJ 

TDMA2} ^^7]. 7l^cf. Als1^4 iL€^ fl«H ^iL# 1#&I^ 

:=eJ-ol*. BD-RE* 3 = Si ^ ^ (LINH] 7)^^ ^1±°H , E^ti 

^ofl ^-^^ ^ HI- 71^-^C-fl, ^oflA^ 1024#Ei^Eil- ^^Cf. SHoflAi 

^ S-Ej-oJu. ^^ofls ^ aV^. 7 ]s.(4A>^. *HV)t5>ji oicf. JELEj-ol y_ 

4€- IDMA^I IDDS^r 7}^r 7}^Q ^.s}o]w <$oio) <H*1^ iKThe first PSN of 

Drive Area)!- ithW. ^sq. go) IDDS7]- 7>^- 3J>*0ofl 7]^ E.eM«. 
•it SL^ilS.*), IDDSSf ^l^H j=e]-o]ti_ ^s.^- ^ oi^ sic}. 

5L12^ DMA Ej-^4 7]^- Efo)ni ^.^l^ iL^^cf. ^oflA^ dma 

1- IDMASf TDMAS. ^ ^ t}jL &t}. 

DMA^r 32#Ei^E| Aj-o]^ 7>xM ( BD-RE2f DMA <3 ^Hl DMA €-^l°fl 

^)^*H DFL^r DDS5. s.cH^icf. IDMA^ n ^>ol^ 7 > l#Ei^E| vfl^l 4#ei 

«^ ufloflA^) 7>^sji^ IDFL^ IDDSS. o]^o]^]cf. iDMA^ £.3<*fl i-rEj-yfl afsj- 
°1 ^€ I DMA 71^.5)^, uli 3 ol^EAlcfl 7)^-^^ oj.^ ^^tr « r £f ^-c)-. 

TDMA^ A>-g-^o)l 7l^-S)^Dfl l#e^Ei ufl^l 4#E ; |^E^ <fl ufloflA^ Zl A>ol^7> 7>^ 

sjjl, TDMA ^^^) 71^-sJt^ TDFL2)- TDDS5. ol-f-^^r ^^tt w>sf ^-cf. 
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^el*}^, IH^I^ DMA* 37fl Ef^ 3^*Kn. , DMA *g- 

<*1* S.tfl3. sfo] DMA <3«H 71^.^ DMACDLF+DDS) , o^eaI I DMA <3<^H 7) 

^-*Rr IDMAODFL+IDDS) , ^~§-#°1H TDMA <gSH 7)^*}$= TDMA ( TDFL+TDDS ) S. ^^}J1 

^o] £ ^o!]^ TDFLS] <33MH£r #5]^ ^ 7l «] (Cumulat ive 

Recording Method)* £cfls ^^H] TDDS1- *H3W. <*H# #^ ^*fl ^ ^1 c>l H 

(1st updated &* afi 2 7fl^ TDFL* 71^-s^cfjl is}jL, I7fl5] TDFL* ^7\S, 7l 
^ -r-£*l| <33MH(2nd update)7> 5a* nfl^ #7l o^o) <^^)o}B^)^ 27fl<5] 

TDFL4 Afl5.-g- i7fl^ TDFL* S^o} ^ 37 flo) TDFL ^w.s. ^5}^ TDFL* 7l^fjl 

TDDS-& 71^-^^, cfA] 27H^ TDFL* ^7 r S 71^-^ <3i:iHB(3rd 
update)7> £1* «fl^ o]^^ 27 fl^] TDFL^f ^f«l*1| l7fl<>| TDFL^)- ^1 

27fl^ TDFL* %■ 47$ 2) TDFL* 7l^-s>Jl n. t}A] TDDS» 7^^ 

Cf. olfif £o] ^ TDFL-c- 3$^K\ X)^77}X]2] S.€r ^ Hi o] E ^J±# 

TDFLo] ^ ^°lJL, ^#«-Ei ^7fl^l^ ^cflolB *l^£e|(7^Al o]^)§ ji^s] £f 

TDFL* ^"Tfl ^ ?H4. <^7H TDFLS] a>o]^ 7 > l#ei^E|-I- ^©H^ 2 7fl 
^ #e^E^» I7fl^ ZI-I-0.5L sV^ TDFL ^MHl- ^^^il, 27fl» ^°Hfe 
37fl^ #ei^Eil- i7fl<^ TDFL ^MB-fr , ^cfl 47fl^ #e^E^ 

TDFL°ll ^•^•tVcf. ^, TDFL^ ^o]^^ l#e^E^ ^*\}*\ 
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<65> £14^ **3<HH TDMA ^^.S^fEi I DMA <3 7)-^ 

IDFL ^M.Wr Ji^ul 31^. S.14<H1 M-Bj-vfl IDFL^ TDFL-4 o>q£.3. ojsf £o] 
3*H <3 3MB€ TDFL ^ TDDSfe- f>]^g,?J{77}x] #*fl 7f^-sHl J^Jl, 

^MH^i IDFL^ is] BjEnJIS S.^ t^B ^Jl* <?1^«- ^ 5^1 ^ 
^1 IDFL^l <3 3HB ^M*} ti J:4*H ¥3 7l^-£)a S ^ j^cq <y-^,§- ^ 
IDDS7}- IDFLS] PSN-a- 7>e}7]ji IDFL^ A>oi^ 7 > l#ei ^-1- ^3}- 

<66> £ «V^^r 15) 7)^ ^H<*lM ^-jB ^Bl^-H-* TMk<>]] 

$X°] WAM-§r DDS°T| A i £-El<5>c*| A>-g-^ DDS 7l s.^ o^e^ DDS7)^-# 

<67> g:$ 12) 71^- 7j-^*V M-iSJM r^H^H E^B ^^1- & 

E^l TDDS ^ TDFL* B^sf^ TDMA DDS^H -g-E]^ ^HS^^r TWAM <3 

^-g.*l ^]<?r*M] ^ ^ oj-qsi- TDMA <3 <3 °1 #(full) tfEfl^ °1H 

¥ °1*]H aH 1 ?* IDMA^l ^-7] DDS ^^t 7l^^-o.SM| cl^l ^e)7> 7pg-*> JL^}- 
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11 

^^H ^eJ^JlSl 7l^-# TDDS^ TDFLS. ^1^^^ TDMA DDS°1H 

WAM^- 7l-S-^>7] TWAM ^ , IDDS 5? IDFLJL °l-¥-<H*|fe I DMA ^4 IWAM 

^-^Vol, CflolE^ ^-71^- nflafloj) ^ <3 H ^o] 6\] *\ A>-g- 

^1 ^^H* TDMA TDDS ^ TDFL ^^^1 71^-^ji, o]q 

H(eject) *H ^-71 TDMA TWAM^^.# I DMA ^ IWAM ^^AS. °1^-*H 

7)^}tt ^-1: f^AS ^ I2j 71^- 7}^*V %7}^ npflo] 
2] 

*fl 1 &<H*1, ^}~§-^ DDS# TDMA <3^£] TDDS^l <^^-<*l 7l^-*>ZL, 

^7) TDM 71^-^ 2} a] 51 TDDSt- I DMA IDDSS #7}^ 71-1=- ^-g- 4^ 

^ *J-tt is] 71-1=- 7^*1 #714=. nfl^l^ tq^H ^e)^. 
3] 

^1 1 5a°H, A o V 7l I DMA <3<^ Bl-E-*] I^^-g- ^'AS S^fe is] 

71^- 7^*1 ^-71^- nfl^S] ^E)^. 

[^T 1 * 4] 

^1 1 *<M1 A o V 7l IWAM °§^-& o]u| ^3|1<H cg^ofl i^^o} 7]^■^ ^ 

15] 7]^- 7>^t!r ^7]^- nfl^o^ cj^je ^e]^. 
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5] 

*fl 1 %H1 #7j TDMA <^-£- o>-f3 -MM <g*H ^Z}o$ 7}^^ ^ 

%°-3. <5Rr 15] 71^- 7>^*V ^71^- cJ^e 

6] 

*fl 1 A o v 7l TDMA TDDS % TDFL <3 *H ^] ^$\°] 7]^ 

# ^3-2-3. ^ 15] 71^- 7>^t!r ^7l^ nflaflSj ^e^U. 
[3^* 7] 

*fl 1 %H] 5a°H, ^7] c]i 3 A]--g-f^)^ ^-7] TDMA ^ofl ^UMB^ TDFL ^ 
TDDS ^UL* 7]-S-*M WAM ^J±# TWAM ^ <^H] 71^-*>JL, t^H 

^ ^-71 a}<J<q TDMA I DMA <3 71^.^ # 7 1 ^a]^ TWAM ^iL# 

IWAM <geH 71^-^ ^0.3. ^ 131 71^. 7>^*> ^-71^- l^o] c)^B & 

8] 

*fl 1 %H1 21°^, ^-7] IDDS/TDDS<^]^ I DMA, IWAM, TWAM ^ i*!M ^ # #efl 
ZLfi]-, IWAM, TWAM^ fl^l ^ A>ol^ ^ji f IS A ^ OSA zj-z^ ^ a>o]^ 

TDMA fl^l * A>oj^ ^^M. 7l#^-# ^ 15] 71^- 7>^ ^71^- nfl^o^ ^ 
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9] 

*fl 1 %H] ^^i, #7] IDFL/TDFL ^JS-tt l#e^E] #^3. 7l^=-£H =L N 
^ 1 < N <4 SI ^3HHH 7}^-8r ^8-2-3. ^ 13 7]* 7>^*V #7^ nfl^o] 
c^e . 

[^t 1 * 10] 

1 *cHl &<>H, IDDS/TDDStt I DMA, IWAM, TWAM ^ ^ -& 1-HflZL 

♦ S^N-ul, *1 lB}olE^; I DMA 7]#*Kr IDMA °$ ^ #2flZL, 

IWAM <^ 7l#s>^' IWAM # ^eflzi, TWAM ^ 7]^>^ TWAM # -Mzl, 

TDMA 7l#§V^ TDMA # «-2flZL, DL t^^H^l tfl-§-*>7l °Fr^ 

c$mo) ^ 7]^\^ osai #2flrL, om ^2flc^ <^mo] « o. 7l ^^ ISA1 = s. 

efl^., o>o. E ^ <3<*o^ 7l^*Kr 0SA0 # ^eflzL, oju] <3^0£] #* 

7]^^ I SAO # l-2flzM- 3* ^ !S) 7 ]S. 7 ^*V ^-71^- n|l^l 

[$^* 11] 

*l] 1 %H] Si^H, ^-71 IDMA/TDMA^r ^1 «V^-s>^ 71^.^-g- J^i_os. *f 

^ 12] 7]^- 7>^eV ^71^- nfl^l)^ tq^jH ^-e)^. 
12] 

1 $X°]^\ , ^7] IDMA/TDMA^ sfl^- c)3J1e ^v^^o,]- ^o. # 

E^E^ofl 7j ^HRJilS. 12] 71 7>^tb ^71^- nfl^^ c)|jE ^e)^. 
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13] 

A 1 %H] $1°]*], e)JE.<?] ^«oii jE.e}o]ti <g<*o] j7 ^-71 IDDS^l^ #7l 
13 7)^- 7>^t!r #7m nfl^o] c]^ s #e)« 0 n*. 

[^T 1 ^ 14] 

all 1 %H1 idds ^^.ofl^ Aj-yj jdpl ^ofl^| 7 >^- ^a]^ 

2]iB 3*]^J±7> 7l#^# ^ 12] 7] -If- 7>^*V ^-71^- nfl^o} cjrijE ^ 

[^^J- 15] 

*)1 1 %H1 IDFL/TDFL^iL^ ^UMB IDFL/TDFL 3)iL 

» ^71^-E-l ¥3*H 71^-tt 53 ^ is] 71^- 7Br^ ^-71^- 

16] 

IS] 7)^- 7>^*!: 1-^-^1 °1 e] = <y <^^ofl I DMA <g^-§- ^r^-^Ji, ISA^ 

°fl IWAM <3<3# 0SA <3<^H1 TDMA <3<3 ^ TWAM <3^* ! 3H3«- # 

#7l TDMA ^^fi] TDDS ^ TDFL ^<^M1 71^-sj-Ji WAM ^Ji-I- TWAM ^<^H) 7]^-£M, o] 
*)B(eject) *H ^-71 ^^1^ TDMA ^ TWAM ^iLl- I DMA ^ IWAM ^AS o]^\ 

^ 7l^-*>^ ^ ^ ^ 7 |s. 7>^t> ^-71^- nfl^o} tq^lE ^ejwj-rt. 
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17] 

16 &oH, #7] I DMA ^^-8: 2048#^^E^# ih^l-JL, #7l IWAM ^^^r 

1024#e^E^ ^-^J-JL, #7l TDMA <83£- 4096#si^^l- l^Ka, TWAM 

2048 #e^Ei# ^^SLsL *}±= 12] 7^ 7}-^tr %7l^- ofl^o] qsjE ^yj- 

18] 

16 %H1 9\°]*), -$7] IDFL ^ TDFL^r l#E|iEi #^5. *H zl aJ-o]^ N o] i 

< N < 4£] 7V^^^.S ^7]jo} DFLxr ^^E^o] DFL ^- ij-^H 

71^- *V ^°J^r 15] 71^- 7>^tb ^"71^- nfl^o] ^^Je ^ ^ . 

19] 

*ll 16 %H1 £M^, a o > 7 ] TDMA^ +PSN ^-^-3. 7l^-^>ZL E]uM cfl^s. ^ 
(Spare Area for L/R)£r -PSN 7l^-^-§- ^AS. ^ lsj 7l^- 7}^ #7l4=- 

nfl^S] #E)^. 

20] 

%^\^3.s] E] = <y <3^1 i DMA 2048#ei^Ei ir^M 7l -H=-bt}ji ; ISA 

ZL Aj-^a-Ei 1024#E^Ei# «^*H IWAM <3 ^ # tr^M ^l^r^ ^ 
i-M cfl^KLinear Replacement)* W ;M)<H <£«(Spare Area for L/R)# ^ ; N 

* 256#5]^Ei A>ol^ S ^S}^ 0SA Aj-ofl ^u)o| cfl^^- isijo] cgcd 

(Spare Area for L/R)-8: tM^sH , o)o]^] TDMA <3^* 4096 1- El ^ Ell- ^-^H TDDS 
^ cl-^B ^HE]7l- ^7]- 51 TDFL* 71^-sl-ji, TDMA ^^^1 o)o]^ 2048©^^^ TWAM 
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* DDS4H WAM* 7}^*Y ^ IRJJlJL f>}^ ls\ 7}^ 7}^*V 

21] 

^ 20 %H] 9X°)*\, ^7} IDMA/TDMA^ vfl-g-o] ^a^o] til^o} 71-1=-^ % 

* m^-S. *}tr 15] 71^. 7 }-^*V t^£L. 

22] 

20 5a°H, ^"71 IDFL ^ TDFL^r 11-^iEi #^3. *M zl Afo]^ N o] i 

^°J^T ^ 12] 71^- 7>^fl t]^£L. 

23] 

<H*1 ^-^ cgcd^ ^wj^ji, ^e] ^^iflofl ^-71 

7>^ ^^ofl cfltV 71^ ^^-1- 3^1*}^ 7}^!Q;M. ^ iL# ^>7] ^s^iL^ 
°i ^*Rr ^r^lS. oj=Lo^|^ ^ o. ^ 1S j 7]^ 7]-^*> #7l4§f- Dfl^jo] 

#e^li ^^o^. 
l^^Tt 24] 

23 %H1 5U<>H, ^7l ^S^iL ^ ^JH&S-^iUr DDS^ £-*M*H 7l^-£]^ ^ 

* ^8-2.3. *>^r 12] 71^- 7}^ %7}^ ufl^|fil C^E #3^*1 
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[3^* 25] 

E^B ^*Hr ^<3<34 £ 7>^ <g<*ofl tfl^ 7)^ ^ c^^-s. 
S^Rr ^JSL^. A>-§-^ tflolE]* 7l^>^ 71^-^^0.5. ^SlJl, ^-71 ^xM^^r 

IS) 71^- 7>^ nfl^l. 
[^t 1 * 26] 

*)1 25 %H] SH^I, ^71 ^^e]^^ o^ea]^ ^2^&] c §^^ ^a] ^e]^iL 
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1] 



A/V Data 




Analog Signal 



10 
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[S. 2] 



BD-RE 



Data Area 



Rec 3 



Rec 2 



Red 



LIA 



ISA 



TTT 

Inner Spare Area 



I 



I 



1 



3] 



Defect Data 

PSN - 00 10 00 OOh 

PSN = 00 10 80 OOh 
„ J PSN = 00 11 00 OOh 



2048 clusters 





v f -i 




ID! 

ImI 

|A| 
i2l 


M 


;o: 
ImI 
|a| 
hi 


IWAM 


Spare 
Area 
for 
L/R 


LSN = 0 4 











OSA 



LOA 



Outer Spare Area 



0SA0 



Last 
LSN 



.Area 


Spare 






10 




0 




Assign. 

:\ for y: 


Area 
for 


: T0MA -; 


'twam 


!M 
!A 




M 
A 




:' . LOW . , 


L/R 






13 




4 





Oata Area 



2048 clusters 



Lead-out Area 



N x 256 clusters. 



4096 2048 
clusters clusters 
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[3E. 4] 

Spare 

(DMA IWAM I For L/R 




100M (20M am update) 



Spare 
For L/R TOMA 



TWAM 



Update #1 T00S (WAME3) 



♦ I 



Update #2 TDOS+TDFL (WAM£ 3+defect entry^r) 



1 cluster = 64k 

20M byte = 310 clusters 



5] 



OSAO (N x 256 clusters) 



4096 clusters 



2048 cluster^ 



Spare Area 
for L/R 



T 
F 



c=>TDMA 



t£> TWAM 



Lead-out 
Area 



In I00S ' 

(recorded at eject of the disc) 



IS. 6] 



Clusters 1 - 4 


00S (4 repetitions) 


Clusters 5-8 


OFL 


Clusters 9-12 


OFL ( 2 nd repetition) 






Clusters 29-32 


OFL (7 th repetition) 



IS. 7] 



Type 


Contents 


Location 


Recording 
Timing 


DOS 


Same as I00S 


OMA Area 


At OMA f i I l-in function 


I00S 


Including update 
Information and WAM 


I DOS Area 


At eject of the disc 


TDOS 


Same as I00S 


TOMA Area 


Our ing use 
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[.£ 8] 



Contents 



Number of Bytes 



Sector 0-Sector 30 



Sector 31 



DFL 



Interim OMA and Spare Area full flag 



The first PSN of IWAM 
The size of KT)_WAM 
The first PSN of 7WAM 
The first PSN of Inner Spare Area 

The size of Inner Spare Area 
The first PSN of Outer Spare Area 
The size of Outer Spare Area 
The first PSN of TDMA 
The size of T0MA 



4 
1 

4 
4 
1 

4 
1 

4 
1 



9] 



b7 


b6 


b5 


b4 


b3 


b2 


b1 


bO 


I OMA 
Area ful I 


IWAM 
Area ful I 


TWAM 
Area ful I 


TO MA 
Area ful I 


Outer Spare 
Area 1 ful I 


Inner Spare 
Areal ful I 


Outer Spare 
Area 0 ful I 


Inner Spare 
AreaO ful I 



10] 



Lead-in Area 




2048 clusters 















c 




C 




•0 


C 


: ;>..;v 














OMA 
2 




i 


;o 
-p* 


2 


•o 


3; 


e^ 

f 
e 


To. 






OMA 
1 




IWAM 












:Y 




•y; 




:.c 






















T 




2 




t 


.3; 















[5L 11] 



Lead-in Area 



I ^ 2048 clusters 


1024 clusters f 


1 I0MA 


Or ive Area \ 



OMA 
2 



'c 






-s 




ic. 








0 




■6: 






To. 






OMA 
1 


p 


■2; 


}P 


•3i 




;P 






rY 




•y; 






•Y: 






V 


• 


\2 






:3J 









IWAM 



The first PSN of Or ive Area 
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IS. 12] 



Type 


Size 


Contents 


Recording Timing 


DMA 


32 clusters 


00S4OFL 


At DMA f i I l-in function 


IDMA 


Varying from 
1 to 4 clusters 


I0FL+I0DS 


At eject of the disc 


TOMA 


Varying from 
1 to 4 clusters 


T0FL+T0DS 


Dur ing use 



13] 



T0FU 



b£> 1 



nd;; : :; 



TDFL 



- . TOSS V- 



[£ 14] 



1 S> - 



?:-T0SS;>:" 



Did'; 



- TOSS V- 



1st update 2nd update 3rd update 



>TDFL 



IDFU 



I DOS; 



3 ro 



IODS;x 



1st update 



2nd update 



:^:3 r 



I00S;S 



) IDFL 



3rd update 



33-33 



